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1
This invention relates to looms employing pick-
ers and more particularly to an improved pick
- eam and associated strucfture for such looms.

In looms of the type mentioned there is pro-
vided at each side of the loom a picker for en-
caging and propelling the shuttle or shutties be~
tween shutfle boxes. The pickers are attached
£o or form inteecral portions of picker sticks which
are periodically and sequentially actuated, usua;lly
with an extremely rapid whipping motion, to im-
part an adequate amount of momentum to the
shuttle or shuttles to cause the latter to exit from
one box and travel to and enter a box at the oppo-
site side of the loom. To imipart to the picker
stick ia each instance the rapid movement neces-
sary to properly accelerate the shuttle there is
usually provided a rockable pick shaft arranged
along a loomside and having a pick arm connected
to the picker stick by a suitable strap or con-
nector, the parts being so arranged that rocking
of the pick shaft results in the strap being pulled
and it in turn moving the picker stick. To rock
the pick shaft there is a pick cam secured on a
rotatable cam shaft and arranged to give move-
ment to a follower or pick ball mounted on an
arm of the pick shaff. The pick ball acts with a
relatively small Iever arm to rock the pick shaft.
The cam is provided with a cam face or périphery
having a very steep rise, which, in conjunction

with the short lever arm of the pick ball, is effec-

tive to impart to the pick shaft a very rapid or
sudden partial rotation about its axis. The re-
mainder of the cam face forms a gradual fall
which is effective to allow relatively slow return of
the pick ball and pick shaft to their initial posi-
tions. Since the pick shaft extends along a loom-
side and the cam shaft extends across the loom
from one side to the other, the cam follower or
piek ball oscillates about an axis generally trans-
verse to the axis about which the cam rotates. AS
a, eonsequence the active surface of the cam is of
complex curvature. The follower or pick ball is
eenerally formed as a right truncated sectiofi of
4 cone, and the eam surface is designed to pro-
vide as nearly as is possible linear contact be-
tween fhaf surface and the surface of the pick
ball, for the obvious purpose of distributing the
contact forees over a maximum of cam suriace.
It is known that a rough approximation to linear

contact, or even only point contaet, is acceptable

insofar as the enfire fall and dwell portions of the
cam are coneerned, since the force fransmitted
from the cam to the pick ball, or vice versa, is
relatively small during the falling or return mo-

't
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the dwell. Howevér, linear ¢ontact becomes in-
ereasingly important over the rigse of the car,
and becomes critical near the eusp of the ¢am,
since the force transmitted from the cam to the
pick ball rises precipitously as that part of the
cam surface contacts the pick ball. If absolute
linear contact is wot secured at and near that
of the cam surface at whichi the transmitied foree
reaches a maximum value, extremely rapid wear
of the eam and of the pick bBall occur, int spite
of the fact that these paits are made of very
hard metal. Sinece aetion of the picker stick must

be quite uniform over a long period of time if
the Ioom is to operate in a commercially satis-

15 fgctory manner, and sinece the actustion of a

20

siven picker occurs generally oftener thah ofice

per secotid of time dtrihg norisgl oom operation,

it is evident that wearing of the pick cam and
pick ball are matters of sericus coneern.
As has been mentioned, the pick cam surface

and the pick ball have heretofore been made of

very hard metal, in an effort to allevigte the ad-

verse effects of rapid wear of these parts. Fur-

“ther, they have been designed to be easily re-
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placed when worn.

. It has been found expedient
in some instances to provide 4 plural-plece cam
having & replaceable toe, the toe including the
rise and cusp portiohs of the ¢am and being sub-

jected to the greatest wear. It also has béen

found to be economical to provide fhe cam with
a replaceable foe pisce with means whereby the
toe may to some extent be adjusted glonig the
cam periphiery, fo provide for easy timiitig of the
cam. I has, however, been accepted as inevita-
ble that during custitig and hardening of the
cams or their parts a certaih amount of un-
predictable distortion will oecur, which distor-
tion results i1 poor cam face to follower cottact.
That dfstortion does oceur is certain, and its ex-

tent and direction may be only roughly deter-

mitied beforehdnd. It has been found to be im-
vractical to mgchine the parts to remiove the dis-

tortion because of the expense of grinding the

hardened stnfaces and becsuse grinding etther
destroys at least 3 part of the hardened surface
or renders the hardness nott-uiriform over the
active cam surface of the parts. Aecordingly it -
has been the practice to acéept wear and its re-

stilting evil of variable pieking action and lost

lgom time ag inevitable, and to* r“epiace the WOTrn
parts relafively offen.

With the above cotisiderations in view, it is an
object of the present invention to provide a loom
pick cam having a toe support and a toe posi-

tion of the pick ball, and is insignificant during 55 tively adjustable on the support tﬂr @ pﬁﬁtm‘n in
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which absolufe linear confact with a pick ball
may be secured abt any desired peint alongz the
active surface of the toe. It is a further object
of the invention to provide a loom pick cain hav-
ing a hub and a rim eomposed of a plurality of
cam face forming members and comprising two
paits one of which may be pivotally adjusted and
locked with respect to tiie other about an axis
iying in a plane substantially perpendicular to
the axizs of the hub, whereby absolute liiear con-
tact may be secured between said one part and
a1l associated pick ball. Cther obiects and fea-
tures of the invention will hereinafter become
spparent irom g considerationn of the following
gescription and accompanyving drawinsgs wherein
Is disclosed a preferred embodiment of the in-
venticr., In the drawings: -

Mig. 1 is a view in elevation of g portion of a

loomside as seen from within the loom and show-
ing a pick
the general environment of the cam and cooper-
ating structures; | |

- Fig. 2 is a view showing the structure illus-
trated in Fig. 1 but as seen from outside the
loom; | | |

Fig. 3 is a top view of a portion of a loom in-
ciuding the structure shown in Figs. 1 and 2, with
an additional portion of the loomside;

Fig. 4 is a view in elevation of a pick cam
according to the invention;

I'ig. o 1s a top view of a pick cam according to
the invention as depicted in Fig. 4;

Fig. 6 is a pictorial view of portions of a pick
cam according to the invention, in “exploded”
relationship: I |

Fig. 7 is a sectional view taken along a plane in-
~dicated by line VII—VTII of Fig. 4: and

Fig. d is an isometric view of the pick cam toe
Isolated from the remainder of the cam.

Referring to the drawings, wherein there is de-
picted only so much of conventional loom struc-
ture as is necessary to a complete understanding
of the invention, numeral {8 designates a portion
- 0of one loomside of a loom. Since the two pick
cams Used on any given loom are similar and
diifer only in being of opposite hand, the descrip-
tion will be limited to the cam at one side of the
loom. It should be kept in mind that the inven-
tion is applicable to either right-hand or left-
hand loom pig cams. Extending transversely
of ioomside 18 and mounted for rotation in cam
shaft bearings {2 (only one of which is illus-
trated) is a cam shaft {4. Mounted for rocking
movement in bearings 8§, 18, attached to loom-
side {8, and extending along the loomside, is a
pick shaft 20 carrying near its forward end a
pick arm 22. The pick arm is arranged for con-
nection to conventional picker mechanism (not
shown) including g lug strap and picker stick.
Near its other end the pick shaft 28 carries a 1at-
eral stub 24, (see Fig. 3), preferably formed in-
- tegrally with the pick shaft and having rotatably
mounted on its end a cam follower or pick ball
28. The pick ball is preferably formed as a. right-
truncated cone with a bearing bore arranced axi-
ally through the ball, and may be secured to the
stub 24 by means of a washer 28 and cap screw
- 30 threaded into a tapped hole in the end of stub
24. The structure hereinabove enumerated is
conveniional and per se is not of the present in-
vention. The operation of that structure is well
known to those skilled in the loom manufactur-
ing art. |

In attaining the objects of the invention there.

is provided for actuating the pick ball a plural-

cam according to the invention and -
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- tive cam surface.
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part pick cam 32 having novel features of cori-
struction and adjustability which will herein-
alter more fully be pointed ocut. Referring to
Pigs. 4, 9, 6 and 7, wherein the pick cam is shown
in detail, the cam has a hub comprising two
members, 34 and 36, which preferably have
finished interior coacting and cam shaft engag-
ing faces. The two hub members are adapted
0 be assembled on the cam shaft {8 and held
together by suitable means such as by bolt and
nut means 38, 48, passed through zligned holes
tormed in the members, all as shown in the men-
tioned figures. The lower hub member 26 may
be provided with set screws 42, 44 whereby the
cam may be securely fastened to the cam shaft
for rotation therehy; but it is evident that other
cquivalent means may be provided for this pur-
pose or as an gdditional means of securing the
nub to the cam shaft. The upper hub member
34 has formed integral therewith a plate-like ex-
sension 4§ having elongated preferably arcuate
holes 48, 58, for a purpose to be made evident
hereinafter, Outwardly of hole 50 the extension
4% carries a boss 52 having a threaded bore in
which is threaded a stop screw 54. The stop
screw 94 is made sufficiently long to extend out-
wardly from boss 82 in opposite directions, and
may be fixed in adjusted position on the boss hy
means of a lock nut 58. |

Adjustably supported upon plate portion 46
of the hub member are means comprising a, plu-
rality of parts forming a rim presenting the ac-
wecured to plate portion 48,
2s by mmeans of bolts 58, 6% extending through
respective holes 48, 58, is g toe support §2. The

toe support preferably is provided with machined

or finished faces 64, 66, arranged and formed to

11t closely against a compiementary finished sur-

face 68 on hub member 34. These finished sur-
faces are made arcuate and with the axis of the
hub of the cam 32 as a center, whereby, with
bolts 98, 68 loosened, the toe support may be
circumferentially adjusted with respect to the
hub of the cam, the bolts £8, 88 riding in the

;5 arcuate holes £8, 58 during the adjusting process.
~ With bolis 88, §0 tightened with toe support 62

i}

G

in adjusted position, stop screw 54 may be turned
“into firm engagement with an abutment 78

formed on the toe support, and lock nut 58
tishtened. Thus the toe support is rmiy sup-
ported on the hub in adjusted positicn and pre-
venied from undesirable slipping with respect
t0 the hub,

loe support 62 is formed to constitute two
sections of the cam face of the pick cam, and to
support additional structures presenting the re-
maining sections of the cam face. To this end,
the toe support is formed with a generally arcl-
ate double-flanged portion 72 which tapers
slightly in width through a portion 74 terminat-
ing in an enlargement 78. See Figs. 4 and 5. The
portions 72, 74 and 78 provide g first cam face
section 18 which constitutes part of the fall frac-
tion of the cam face. The second cam face sec-

5 tion provided by toe support $2 is formed by

an extension 89 situated at the extremity of the

- toe support opposite from enlargement 78, (See

- tion of cam 32.
prices members 82 and 84 formed with coacting

75

Figs. 4 and 6.) N

Enlargement 79 and extension 84 are arranged
tc support respective ends of an articulated por-
Thnis articulated portion com-

pilane surfaces and alished holes through which
a pin or bolt 86 is fitted to secure adjacent re-
spective ends of the members together. One end
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“of member §2 is formed with faces eomplemen-~
tary to Taces formed on enlargement 16 and
alicned holes are provided in the two elements
through which a bolt or pin 88 passes to secure
member 82 to the toe support. One end of mem-
ber 84 is similarly provided with faces comple-
mentary to faces formed on extension 83, and
these elements have aligned holes through which
a bolt or pin 90 is passed to secure member 84

to the toe support. Members 82 ang 84 are so -

formed that when interconnected at bolt 86 and
connected to the toe support at bolts 88 and 90,
respectively, they form cam face sections 92, 94
smoothly merging, respectively, with cam face
section 78 and cam face section 96 formed on
extension 898, The cam face secctions 92 and 94
provide only a very slight fall and rise and ac-
cordingly members 82 and 84 need noct have great
strenegth. The short sections of the cam face ly-
ing between section 95 and 8 include practically
all of the rise of the cam, which is the region in
which the force transmitted from the cam to the
pick ball increases rapidly to a high maximum
value, and additionally include a short fall.
These short sections are designated 88 and 99,
respectively, and with the other previously men-
tioned cam face sections compilete the peripheral
cam face of the cam.

Cam face sections 68 and 9% are comprised on

g, Dick cam toe 188 of novel construction and i

arrangement. It may be pointed out that ag the
pick cam rotates in the direction of the arrow
(Fig. 4), with the follower or pick ball idly roll-
ing in successive contact with cam face sections

82, 94 and 988, practically ne force is transmitted 35

from the cam to the pick ball, and accordingly
the widthwise contour of the cam face constituted
by those sections is nof of great importance, and
any type of contact of the pick hall with the cam
face is acceptable.
rotation in the direction of the arrow and the
pick ball is forced to ride upwardly on the rise
of the cam included in section 98, the force trans-
mitted to the vick bhall by the cam increases

rapidly, attaining a maximum value near the cusp +:

183 where acceleragtion of the pick ball becomes
a maximum. Over that area of the cam face
seetion 88 near the cusp 182 and in which the
mentioned force attains ifs maximum value it is

of relatively great importance to have maximum -

contact, i. e., full linear contact hetween the pick
ball and the cam face. Heretofore it has been
a maiter solely of chance whether or not that
desirable situation obtained, and more often

than not iinear contact of the pick hall with the -3 54 and abutment 70, the several parts of the cam

same has not been secured. The novel pick cam
toe 188 is arranged so that the cam face section

98 can readily be adjusted and locked in position

to provide full linear contact with the pick ball

at any desired point along the cam face and to ¢

provide either full linear contact or substantially
linear contact at cther noints along the cam face.
To provide this close fitfing of the cam toe 0
the pick ball the toe 188 and toe support 62 are

constructed and arranged to allow the toe to be ©

pivotally rotated about an axis lying in a plane
substantially perpendicular to the axis of the
cam: that is, the toe may be rotated into a posi-
tion wherein full linear contact with the pick
ball is secured at any desired point along the cam
face section constitufing the rise of the cam.
After having been rotated into proper position,
thre toe may be locked in that position.

To provide for the previously mentioned rota-

tton of the toe into adjusted position, the toe 183

3,483,087
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As the cam continues its i
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is formed with arcuate depressions 104 having
finished surfaces, and toe support 62 is formed
with complementary arcuate protuberances 106
finished to fit within depressions 84 and act as
cuides for rotary movement of the toe. See Figs.
5, 6 and 8. Depressions {04 and protuberances 106
are formed with common radii, and suci that
when assembied together the axis of rotation of
toe 100 is always substantially in a ‘plane per-

"pendicular to the cam shaft. The length of arc

bounding depressions 104 is made less than that
bounding protuberances 186, and faces 108, 110
on toe 168 respectively opposed to faces 112, 114
on toe support 62 are flared back in each instance
as shown, to permit rciation of the toe in the
manner described. To provide for firm Inter-
locking of the toe and tee support to retain the
toe in adiusted position, the latter is provided
with a tongue {16 shapad and arranged to slid-

- ably fit a recess ti8 previded in the toe support

62. Tongue {16 terminates in a wide end 28 in

‘which is provided an arcuate hxole 122. Toe sup-

port 62 is provided with a lug 124 formed as an
extension of abutment T8¢ and arranged with a
lower surface (Fig., 6) flush with the upper wall
of recess §18. This surface and the wali are
adapted to engage the upper surface of tongue
1i8. Lug 124 hag a hole 128 therein s0 spaced
and arranged as to be in alignment with arcuate
hole 122 of tongue 146 when the toe and toe sup-
port are in assembled relavion. A bolt {28 hav-
ing an associated nut {23 passes through holes
122 and 128 and is emploved to lock toe {88 to
toe support 82 in an obvious manner. It is
evident that the coacting surfaeces of depressions
184 and protubkerances (8§ serve to bear substan-
tially 21l of the force exerted by the foe upon the
pick balli; and as a consequence those surfaces
should be made as extensive as is practicable.

It is evident that after the hub of the cam has
been secured on the cam shaft lengthwise of the
latter and in approximately the proper circuin-
ferential position, toe supporv 32 may be adjusted
along the periphery of the hub into precise loca-
tion for proper timing of the cam, bolts 38, 69
tightened, and stop screw B& brought into firm
engagement with abutment 76. Thereafier toe
%2 may be rctated into linear confact with the
pick ball at the desired point along the cam face
section 98, and nut 130 tightened on boit i26 to
secure the toe in proper position. Further it is
evident that because of the nature of the coact-
ing surfaces of depressions 184 and protuberances
186, and because of the interaction of stop screw

will perform their functions without slipping out
of place under the repeated heavy impact loads

transmitted from the cam shaft to the pick ball.

It will be evident from an examination of ¥ig. b
that the principal forces transmitted from the
cam to the pick ball will be directed radially

through protuberances 195, Since linear contact

between cam surface and pick ball is secured at
tie critical area, the wear incident upon having
non-linear or point contact between the pick ball
and the pick cam will be eliminated. |

Having disclosed a preferred embodiment of
the invention it will be evident that modifications
within the scope of the Invention will occur to
those skilled in the art, and what I claim and wish
to secure by Letters Patent of the United States is:

1. In a locom having a cam shaft, a pick shaft,
and a pick ball on the piek shaft, in eombination
therewith, g pick cam on said cam shafft in co-

operative engagement with said pick ball for ac-
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‘tuating the pick shaft; said cam comprising a hub,
a plural-piece rim, and means securing said rim
t0 sald hub, said plural-piece rim comprising tvwo
relatively adjustable cam-face forming paris hav-

-Ing mutually interengaging surfaces forming a

pilvot lying in a plane perpendicular to the axis
of the cam shait, and said cam further compris-
ing means locking said two parts together in ad-
justed position. | -

2. In a loom, a cam shaft, a pick shaft, means
supporting said shafts in planes substantially nor-
mal each to the other, a pick cam on said cam
shaft, and a pick ball on said pick shaft and ar-
ranged to act as a foliower on said pick cam:
sald pick cam comprising a rim including a toe
forming a section of the cam surface and further
comprising supporting and locking means for the
toe, said toe and said support having interengag-
ing faces providing pivotal adjustment of said toe
relative to said support into linear contact with
sald pick ball and about an axis lying in a plane
substantially normal to said cam shaft, and said
locking means being am:anged to lock said toe in
“adjusted position.

3. In g loocm, a cam shaft, a pick shaft disposed

generally transversely of the cam shaft, a pick
cam on the cam shaft, and means including a pick
ball on the pick shaft arranged as a cam follower
for the pick cam; said pick ball being formed as
a right conic secticn and arranged for rotation
about the axis of said conic section: said pick cam
comprising a plural-piece rim, g hub, and means
securing the rim te the hub; at least one piece of
sald plural-piece rimm having a cam face of dis-
torted form providing at least a point contact
with said pick ball gnd a second piece of szid rim
being provided with a cusp portion and means for
adjusting and locking said second niece with said
cusp porticn in position for absolute linear con-
tact with said pick ball.

4. A lcom pick cam for imparting motion to a
follower substantially radially of the cam com-
prising a hub, g disk portion and a toe support on
said hub, a tee on said support, and means for
securing said toe to said support and permitting
adjustment thereof laterally of the plane of the
cam disk, said adjusting and securing means com-
prising an arcuate protuberance on the support
formed with its axis in a plane substantially nor-
mal to the axis of said hub, and an arcuate de-
pression complamentary to said protuberance but
of smaller arcuate extent on said toe, and locking
means for fixing said tce in an adjusted position
laterally cf the disk and supnort.

5. A loom pick cam comprising g hub, a rim,
- and means securing said rim to said hub and pro-
viding rotary adjustment of the rim sbout the
hub; sald rim further having a part comprising
a toe suppori, a cam toe, and means including a
pivotal bearing and an adjustable clamping means
for adjustably interlockng said toz and said toe
support, said bearing extending along the plane
of the rim and providing relative pivotal adjust-
ment of the toe with respect to the toe support
about an axis lying in & plane substantialiy per-
pendicular to the axis of said hub and laterally of
the effective movement imparted by the cam.

6. A loom pick cam for imparting motion to a.
follower substantially radially of the cam which
comprises a hub, a disk portion and g toe remov-
aply attached to said disk portion, 2 bearing be-
tween said disk potrtion of the cam and the toe
. about which the toe may be rocked through 2
- limited angular extent and in a direction trans-

10
blane of the cam and of the movement imparted
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- proviging daveral adijustmen
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versely to the plane of the disk and to the piane
in which the cam imparts motion to its follower,
and means for lecking said toe in an adjusted posi-
tion, - |

4. A loom pick cam for imparting motion to
a foliower substantially radially of the cam which

comprises a hub, a disk portion attached to said
hub Ior adjusiment peripherally of the hub and

a toe removably attached to said disk portion
and provided for adiustment laterally of the

vhereby to its foliower, comprising a bearing be-
tween said disk portion of the cam and the toe
iormed as a projection and a complementary in-
dentavion on the respective parts, said indenta-
tion being of lesser extent than the projection
viiereby to permit limited angular raovement of
the toe, and means for locking said toe in an
adiusted position,
3. A loorn pick cam for Jmpal*t111ﬂ motcion to a
follower substantialiy radially of the cam which
comprises a hub, a disk portion attached to said
oyl 1or adjustment peripherally of the hub and
a toe removably attached to said disk portion
and provided for adjustment laterally of the
pf_,mw of *‘he cam and of the movement imparted
viereby 1o iis follower comprising a bearing be-
twean said drsl._ po ‘tion of the eam and the toe
iormed as 2 ny Lmn and a complementary in-
Gentation on "crae respective parts, said indenta-
. ﬂm ng of lesser extent than the projection
v 10 permit limited angular movement of
a . and means comprising a projection from
toe and a corresponding asbutment on the
s

"0 L"D
-'.'D

said

5 oam disk and clamping means between said pro-

;ections for retaining them in an adjusted po-
sit.a_on

S. A loom pick cam for 1mpart1nﬂ' motion to a
ollower in a direction substantially radially of
he cam which comiprises a hub, a disk portion
*E;t:;:_ 1ed o sald hub for peripheral adjustment
reistively thersto and comprising articulated rim
naits and a subporting part for a removably at-
tached cam toe, a cam toe and means for con-
nacving said cam toe to said disk portion ard for
ny of the toe relatively
0 wne plane of the disk and the plane of move-
ment imparted by the cam to its follower thereby
vC alizn the active surface of the cam teoe with
the gurface of the follower, comprising a bear-
ing formed as an arcuate projection on one of
the elements and a complementary arcuate in-
denvaticn on the other, said indentation being
of lesser extent as compared to the projection
thp“eby 'L'o permit limited angular movement be-
tween the toe and the disk, and clamning means
for locking the toe in a properly adiusted posi-
tion comprising a slot in the disk and an abut-
nent extending ftherefrom, a preiecting Iug
forveeq as an integral part of the toe and aligned
with said slot, and means for clamping the lug
and "Lbhl'}mf’,‘ﬂ‘t which includes o clamping bolt
nessing through an aperture in one of the ele-
ments and an elongatad slot in the other,

19, In a locm, a cam shaft, a pick shaft dis-
posed generglly trangsversely of the cam shaft,
a pick cam on the cam shaft and means includ-
ing a pick follower on the pick shaft and aligned
with the pick cam for movement in a direction
generally radialiy of the said cam and its cam
snaft, said follower having its transverse surface
substantially linear to ccrrespond to a cooper-
ating linear surface on the cam, and means
forming a part of said cam and designed to per-
miv adjustment of a part at least of the cam to

o= b

.:.J...'L
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a8sure complete linear engagement thereof - REFERENCES CITED

transversely of the cam and along the length of o | | - -.
the follower which comprises a pick cam hub and m’ghoef i_ﬁgmnfe rf te.fe.rences are of record in the
g rim extending from said hub, and a toe remov- pasent.

ably attached to said rim, a bearing between said 5 - UNITED STATES PATENTS =

disk portion of the cam and the said toe about . . | |
“which the toe may be rocked through a limited I{uggirm Emg:?r,me : o Aug ngtelggg
angular extent and in a direction transversely . "6301227 . Holt et,_;] ------- o Au‘g '1" 1899
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